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(57) Abstract 



A compound of general formula (I) or a pharmaceutical^ 
acceptable salt thereof or its hydrate, wherein R 1 and R 2 are each 
independently alkyl or alkenyl; R 3 is optionally substituted aryl 
or an optionally substituted aromatic heterocyclic group having at 
least one heteroatom selected from the group consisting of nitrogen, 
oxygen and sulfur in the aromatic heterocycle; R 4 is hydrogen, 
acyl, alkoxycarbonyl or optionally mono- or di-alkyl substituted 
carbamoyl; and R 5 is hydrogen, halogeno or alkyl. 
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2.57g. 7M0ml©il<&t&£3£ia(CT«# b. ->T>Yk*>J^ 
A2.15g ®7.ki$ftl6ini£»Tb*i*2U 80*CtCtPi» UT 2 B#raat#* 
&tf/£o 8fc&xf-;UKT«iffl U tK. <&*Bfcift7jcTifc^ bT 

&7jcBfEBfcv bT 1 W<fc<£«55. 56g 

(84*) *afeittitUt»/: e 
##0J 3 

l-[3-(j* * h * •>) 7 x -;l/]-2-C2- t7f;l) ji^;1/T$ 

(1) 3- ( J h * ■> * h * •>) ^ x - 2--T- 7f;Mf ;b * h > 
7;l/3* >&j5f£T3- {/ b*i/J h*->) ^>X7;l/fh K26. 6g 
cDffc&'O-tr 160(nl(C3 »7{fc®|&0. 8g£JllJ;U 15#lffl$fc#L 

/wo 95% ^;t,-> U h U ;U 18.4g£ — SUCflD*. 1.5 

tt^bfc, £l£itt«r x- f- ;U50ml£jb0x.T -5 -ttotzik, 7k lOOmlJC 
& Tx-x ;HB£#tt bfco x--r^Ji£7kifeU(75mlx2). & 7 k 

ttttt8©^f h5h XTHF) ig**80ral£, K5 -T 

T-f^-T-b h >iSi:T- 78*C # *P b "t & I 'J "f- O 1+ i? -4 'JZf 
WJlTl Y<D 2.0M THF&fc88mli:te«THF 80ml<Dig-£fc© * |-„ 
at#T30^W^I^T»T b. I B*|H!t*# b Ai 0 2-?DDyf/lt7 
. * U > 31.lg©&& THFfcte80ml££!£ft<DiaK7!><-55"C&±lc4~ 
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^/i^J:oi:i0o<OiS[TU 1 i*fB! K 5 T >r x - T -tr h 

LT. 2 ^ffflm^b/co o^-csi&tt* o -c^^io 

10% ifig*7jc£?ft 240mi£tf>o < 0HUX.tz&, lit* UT-Bfc« 

^U/io W81J8£#JKU 7jcJi*x-7 i ;U (60ralx3) 

tttffit/:, &t>&tz#&m&7}i 150mk «&*QNaHC0,7j< 150ml 

f# £ ft & & (^fetttt^K) *->'J*y;l/*7A^D7hr77 
-Cn-Hexane:AcOEt=7:l)-C«S!U gtfHfc-g'&J 45. 4g (iR35 93K) 
i: LTtffco 

(2) l-[3-(y h + ->y h*'>> 7 x-7U]-2-(2-^!7^7l,) x^7W 
T i > 

3- ( ^ h * > * h * ) 7 x — 71/ 2-^- 7 f- 7U j< f- 7U y h> 
19. 9g ©y*y-7U*g& 195mllC^S?T > ^ A 41g^rJPX-. g 
iSflt#T\ 95% i/7; TkpfcfklS -3 h 'J -7A8. 6g£JjQx.*:o 

6.5ml£?*TU 60'C-C — Bftflnfftat^ L/Co £ 
IS^^^^^TC^EES^ «&*0NaHC0,7kJ§& 1 00ml £ UQ X pH 
St LT9tK^^7U(50mlx3)-CJAai L , fc^jcBftSP^r^^A-effc 

j I* 9 a -? b 7 7 7 4 — (CHCla :MeOH=50: 1) TtifK U IWft^i 
7.4g (JR $3750 t lti#/:, 

1. ( ± )-2-(4- b" 7 x ^7t/)-l-(3- ^ h 4 s i/ * h * is 7 x -)l>) x 

2. ( ± )-l-(3- y K * •> 7 x ^7U)-2-(l - 7 * 71/) X 

2 8 
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3. ( ±)-l-(3- * b*is * h*is? X 



PCT/JP96/00086 

-AO -2- (4- >( yzfa^^-i/ 



4. ( ±)-l-(3- > h + i/7x-iO 


-2-(4- h^^toy 


f;^xi;b) x ^ ;u T $ > . 




5. (±)-2- 


x x;t,)-l-(3- y K 


j< h * *> 7 x — Jl) xf ;P7; 




6. (±)-2- (H;l//<t^;b7xi^)-l-(3 


h * •> 7 






7. (±)-2- (4-n.n-v>* f ;i/*;i/^t>r;i/7 


x -;U)-l-(3- y h 4- 


> y h * -> 7 x x ;t, ) if;l/7;>, 




8. (i)-2-(H-xf;^^^>f;b7x- 


;i/)-l-(3- * h * 






9. (±)-2- (4-N-^ > t>;u;fr 7i/'<*-r Jiy x 


x;l/)-l-(3- y h + •> 



^t->7x^;i) x ^ ;u T S > , 

10. ( ± )-l-C3- * h*->7xx;tQ -2-(4-7 x 



;u -< ;u 7 x x ;u ) if^7; > ^ 






11. (i)-l-(3-^ + ->y ht">7xi;0 -2- 


(4-tra 




;^;;l7xi;l) xf ;17 * > N 






12. (±)-2- (4-x h + •> * ;U.-Kx;U 7 x — AO - 1 


-(3- * 


h * ■> ^ 


h ^ 7 x x ;U) if A7:>, 






13. (±)-2- (4-^ h*->*/^x;^xXA)-l 


-(3- * 


h * > ^ 


h + ->7xx;U) xf ;17; 






14. ( ± )-2- (4--f vyD--H+i/*;l/^x;l/7 xx 


- AO - 1 - 


(3- ^ h 


*■ ^ > h + i/7x-^) i A, T $ > . 






15. ( ±)-2-[4-(2-7 )l* a x h + i/*;l-fxA) 


7 x — 


;u]-i-(3 
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16. ( ±)-l-(3- * h 4- "> * h * *> 7 x — 


;U) -2- [4- C2. 2. 2- h 'J 




xf ;i/7 $ 


17. (±)-l-(3-^ h + '>^ h*S/7x- 


;u) -2-C7 * U K-5- -f 


;U ) f - ;l/ T S > , 




18. ( + )-2-(3-xl> + '>*;l/#-;l/7i 


-;u)-i-(3- y h * 






19. (±)-2- (4-x h*i/#;U#-;l,y f-;U:7 xxwU)-l-(3- y h 


+ h * *> 7 x xwU ) xf;l7; 




20. (+H-(4->T;7xx;l)-l-(3- 


y h * ^ h^i/7x- 


;U ) x^;l7; > , 




21. (±)-l- (3-y h^f^xx 


;u)-2-(4- ^ f- * ^ 


x — ;lO xf ;b7 i > , 




22. ( ±)-2- CO '/7 v y-2- << ;u)-i- 


(3- y h * ^ y h * -> 7 






23. (±)-l- (3-^ h + i/y h*i/7xx 


;u)-2-(6- y ^ >-2- 


^ 7 ;lO xf ;l/7 S 




24. ( ±)-l- (3-^ h * •> > h + 7 x - 


;U)-2-(2- y 9- Jl^OV 


7 7>-5- -f ;U ) xf;b7; 




25. ( + )-t-(3-n*->n + "^x- 


;u)-2-(5- / h * s/'O 


77 7>-2- -T ^ ) xf ;b7; >, 




26. ( ±)-l- (3-y h * > * S +• ■> 7 x — ;l/)-2-(3- h 'J 7 a 


yf;i/7x-i) xf;i/7; >, 




27. (±)-2-(l-7;l/to-2-t7f A) 


-l-(3-^ h + y h * 


7 x — ;U ) lf^7; > s 




3 0 





WO 96/22276 PCT/JP96/00086 

28. ( ± )-i- (3-^ h * j/ * h ^ 7 x =. ;t/)-2-C3- ^; g ;u) x 



29. (±)-2- (^>'/77>-6->f^) -1-C3-^ h**>7 
x x;lQ x^-;l/T $ 

30. (±)-2- (8-7 ;t/3- o -2-*- 7 ?•;!/) -l-(3-y h^^y h 4- ^ 
7 x — ;[/ ) Jl/7 $ > , 

8-7;;-2-t7F-A^>-7> (Schiemann)StS £ 8-7 

;t,* a -2-^- 7 h #u>-c e y *j >fem*. myh h «j 7 

* 2 J - A, tDMSOi: 1.2-i> ? o ax* 2/0tt4£tt(p* 5 
^T-bf-h, DPPP (1. 3-BisCdiphenylphosphino)propane)KCf h 

»jxf a?; >©??aET\ -Bfkm*££i£<*-fcK 8-7 ;t/* 0-2- 

t7hiBt>f;i/xxf;l/tl/i:, c © *>©£7.R3tffc -7>f 7 7*^,M/ 

-8-7;U^-a^7^b>*^^L^ e 

31. ( ±)-2- (4-31 ht'>yf^7i-^) -l-(3-y h^-/y h * 
i/ 7 x x ) x f ;u y 5 > > 

1^*4 i: 4* 5 4-1 h * > f ^ ^ ^ a 'J K Tfj IS CD a . a ' - 

^?aa-p-*-/L/>£:Thl}^Axh*:yKtx*y-;Ug&4 1 . 

32. ( ±)-l- (3-> h » y h 4 s - •> 7 x r.;U)-2-(4- y 
;U 7 x ;U ) xf ^7 ; 

33. ( + )-2-[H2-7^tDXh^^^f^) 7 x ~ ;U ] -l-(3-y 
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34. ( ±)-2-(2. 4- i> 9 a a 7 x -AO 


-l-(3- 






x ~;t,) if;l/7; 








35. ( ±)-2-(3. 4- ^ o n ^ i 


-1-C3- 






x — ;U) xf ;b7; 








36. (±)-2- C< > */7 y >-5- f ;U) 


-l-(3- 


* 


h * ^ h * 7 


x — ;U) if^TTA 








37. (±)-2-(4-N.N- S> * f ;l/X;t/^- 






;iO -i-(3-y h * 


i/y h + ->7x-^) if ;l/7; 



#%0J 4 



N-[3-(y 'J yf;b7; > 

40* ^ f ^7 = >7jcig^ 6. 5mltc3- ( y h * > * h * ->) <*<> 
X7Af t K 8.3lg£*M IC JO -«ftj$Lfco £ESJfc£i 

£007. 49g(84*)£f#/c 0 
#^0>J 5 

l-[3-(> h^^^ h^S/) 7x~;U] -2-C4-* h * •> 7 x x. 
f ;b7 s XDlt^mtei* 

(l) (B)-(S)-N-[3-(y h + l/y h*2/) 'J x > ] /<'j;-;l 

3-( ^ h * i/ > h * •>) ^ >.X7;l-ft v K l. 66g. S-(+)-'< U J 
l.03g, -tf >20ml©i&£«!l£-r w - > - X * - ? (Dean- 
Stark) h =? -j zf*M 0 ft\tx 8 B*!H)jta&«3fc Lfc 0 
«EES*L. ifft{fc£8!j2. 40g(HX3S96*O £f#fc 0 
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(2) (rS)-N-(2'-b Ko + l/'-l'-f V fcf^xf- 7U)-1-[3-(t< h 
ti/y 7 * — ;U ]-2-(4- y h 2/ 7 x .=. ;U ) x ^ ;U y * > 

(B)-(S)-N- C3- ( * h * •> ^ h +■ 2^) "< > S> U f* > ) ^'J;-^ 

f Ci:> 4--/ h + S/^ a U K 3. 92g, V ^ * •> ^ 

A 0. 61g. h ^ b Kd77 > 25ml J: *) H£t U fc 7* «J - + - Jl 

YbT >*x^ A7k&jfc£ii0*Tx-x;Ui;:T**ai 7k. tefDAfc 

^n^^aE*-> 'j*y^*7Aj'D7K57-f-ia!3ftfiL, 

j»fefAtfe^O B6<JYfc£«&1.47g(iK$S79X)£f#/c 0 

(3) 1- (3- h*i/* h**>> 7xx;U) -2-(4-y h * 7 * - 

(l'S)-N-(2'-t Ko + 5/-r— T V^a f ;l/Xf (3- ( ^ h 

7 xx;LO -2-(4-y h*:/? xx;l,) xf ;17 ' > 
1.40g©^ -;U&ft28mH::40S f- /U T S > 7jcfgft28ml> 

Scfc 9 — 7Xfn^J 2. 19g©7k&te28ml£&* K fa X. T 30# IW 
£i&**#Ufco £tS&*x--r;H*ffi 7jc. te*D£l£7kTife# L 

^«5CD B W<b^«00.58g(JR^54X)*?#^o" 
£^#J 6 

l-[3-(^ h * L±jj> 7 x x;tQ -2-(2-^ 7f/l) xf ;l>7; 
>CD 7fe3fc#*fcfett 
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(1) 3- ( t h 4- is * h * is) 7 2-± 7 ? Jl*? *r Y y 

o-yf^t ya^i/jir i ym&fc 5.5ig£#g*-7- h y oas.bb 

g ©TK^^eOraHC, 3 (1) Tf#fc3- h * is * h*->) ? 

x-;l/ 2-t7f *r V > 18. 38g ©x * y - ;uigjfc20ml 

oV>T, 7 NfllllftLfe, Sffl*-e»^b/c»> £CSte£x-x;l, 
150mlT ^ -T«>. 7jc lOOmK &#NaHC0,7fcig J& 200ml"r 8fc J* b /c 0 
x- fAlt**»i7y * A Tft* b. »«*«EEa^ b* 0 

# ^n^sr 'j*yA*7A?D7K57-( - en- 
's*-*:/: AcOEt=20:l) TflHilb, S Wft^tO? >f «: 12. 6g 
<JR2g 63*) 2.98g <iR#14.8!0£gfc#feftilt*4i>K£ bT 

(2) 1- C3- h^2/) !7xx;U) -2-(2-t7f ;l) if 

T;Hf>fti«T\ (-)-;;H7xK'J> 24. 8gCDTHF »J£80ml£ 
K ^ T 4 * - T -b h >miZX - 40*C{C?#in b. .f7>® 1.0M 
THF 330ml£30#*M:f-T»Tb, * © £ £ 30#RII!*# b * 0 £ 

t&ft^SiSST'iiU 2B*ffl8!#bfco ol>T, 3- h*i/y h 

x--r7U©T >f i* llg©THF &tt80ml£»T b. — &«#bfc 0 
tK^T. SJEifclClOS SK^JaxTpH l£bT&&£&ESttU 
*?frT. StSffcdlO* NaOH7jc^tt^flDX.TT;U^7 'J 14 i: b © *> , 
x-^;Kl00mlx3) "Cttiiib^o x - x 7UJ1 £&7fcffifi* v ^ * •> ^ 
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&25ml£> Tfc^teU AT;U $ A(LAH) 1.25g©THF 
15mUC T;U=f:/&i5ftT*TL. 1 M i8 L „ SlSjft^Jk^bs 
7X 2. lmK lOXNaOH 2. 9raU 7k 5. 6ml £ JE&tra x. T IS- 

MAIL Jg*S*«EEa* I, fc e »£ftfc&aEKStBa:?-;i,£|jDjU & 

*->'J*y;^7A^D7h^77-f -(CHC1, :MeOH»30:l) T»« 
B6*Jft<£«& 6.51g (UX* 65JD 4: b T»/c, 

(±)-N-T 'J ;U-2-(4-x h^i/fJ )l#=.)\,? xr.;l/)-l-(3- ^ 

3- y h * '> * F + i/7x-A 4-x h # 2/ ij )\, # ~ )\, ;U 
650mg©y 9 J -;l/»ttlOmlKT U ;l/T $ y 225mg£fiD;U 
SfillffT, 95*->7y 7k*ft*?*:M* U * A 265mg*!)D^^o 
ol^-C, ^B* 0.2rol£i«TU 50'CC 5 Iffl j&Q 81 # L fco Sift** 
SC5fR^^^JWTlc«EE»ttLv &*&NaHC0,7fc?$>fcl0(i>l£;!ra 
*TpH 8i: LTftS?X7 t ;l/(10nlx3)T}Aaj L> Jfc7kMg$0«-t?$Sj» U 

d v h 75 V 4 -CCHCl,:MeOH«50:l)Tm»U BWfk^«a 360mg 
#%#J 8 

(±)-N.N-^T 'J ;u-2-(4-x h 4- •> ft ;t/ *:=.;U 7 xx;u)-i-(3- / 

(±)-N-T >J ;u-1-(3-t< h*'i/ * h*>7 x-;t/)-2-(4-x h * 

if^7; > 890mg 4: Kffife 77 'J ^ A 999mg 
£N.N-i> j< f;htJI/A7 $ K 5. OmlKJbnxfcSK T 'J Jlfa * K 
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«U BV)<t4® 800mg£*fci*t*&!»£ 
Hftffll 1 

(±)-N.N-S?y ?-;t/-l-(3-b Kat'>7 * x;U)-2-(4- * h * is 7 

(1) (±)-N.N-S7p< [3-U h + h + i/) 7x-;H-2- 

(4 - j< h * •> 7 x x ;t,) xfA7; > 
#^#J ITWtz (±)-l-l3-(y h + i/^t h*->) 7 x-;U]-2-(4 

- > F + i/7x- A) Xf-;b7; > 12. Og<DT -fe h-h >J 

160ml 35X t^ATilfk K*»ift 35. 9g. &t^T. 

7K*fbS/T y <5 o m-f- h 'J A8.3g*jD^^». B*B* 4.2ml£fi*T 
U:, 30#[Bim#8U 5X7fcHfl:-7- * 200ml£iJD*Ti 

- -r Ate tfj U . i-x^S*7jc. <aft^ift7jcT«fe^ It, &7fcSft& 

?D7hr77^i:j;f)fil8b, fcfetettcDB ttfb^ft li. 2gC85 

(Sflfc) #%0>j 1 (±)-l-[3-(y h + i/) 7x- 

^l-2-(4-y h^i/7x-;b) xfA7;> 2. 04gK359< * 7U A T 
A^fc K7K*$jfc2. 4g> *Bn.3g£ftO*, 50'C-C 2 Nffffl*# L*i 0 ft 

tiK ^!D«ef7X^-7- h y >> A7/c»jfticTr;u^ >j tx t u g^eex^ 

;K50BlX3)TttflB b/: 0 ftfifcx ?• AJI ^Jc&SK ft 7fc H g* v * •> 
OATftiftU. i$&£*£EES£bA:o ELiSt & is *) ft Y tr 5 1+ 9 a 
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(2) (±)-N. N-i> y =f- ;U-l-(3- b K a * > 7 * -2- (4- * h 4 s - 
•> ? x — AO x f ;l 7 ; > 

(±)-N. N->>^ f-A--l-[3-( yh + *>^h + «>) 7 x-;H-2-(4 

- ^ ^ ( >7x-;l) if ^7 S > 3. 15g<D ^ ^ ; -;l/30ral»^{C, 

ft£S* 6. 0ml*»Dx.T2NpfWS[ia«^b/wo KJ&iiJn::*. <afD8*» 

fc&*e*bT*Rfe;£fl©Bfl<Jfl:<£«& 2. 31gC855K> 

(3) (±)-N.N-S> yfJkl-(3-t Ko + •> 7 x -;U)-2-(4- y 

(iHN-y^^-KS-t + x-;t,)-2-(4- ^ h * •> 
7xx;U) xf-;UT*> LBOg^x-T-yUBmUrJBjfi^^, 2296 

Hci-MeOH£aD*Tio#iy!at#, «fffi-r«fea*»K b, x-f^^ 

®IEI£j*LTBmfc£&1.63g(96*)£&fe*§f B i: lt»fc 0 
mp. 134-142'CC 

IR (cm-'.KBr): 3150. 1613, 1516. 1246 
TtXftffi : CH2.NO, • HC1 

aiftfaa): c 66.33: h 7.20: n 4.55 

HiMffiCX): C 66.30; H 7.42: N 4.60 

nmw 2 

( + )-N.N-^^ f ;t/-l-(3-b Ko*->7 xx;t/)-2-(4 - ^ h * -> 7 
Pt->7 x -;U)-2-(4- / h»^7xr./l) xf^7S> iSSta 

mmm 1 (2) r?#£n/~rt:-£i8j*-#JR*5;uHPLC (*5A-t?;t/0D 

n-'V + U- > : 2-7* a/^-A : i^xf ;l/7 * > = 95:5:0. 1 
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) -e:£3*#*J£'ff fr^-emt&m 1 (3) t^fcKLTift&fci: U 
TB6<Hfc-£&CD ( + ) <k Cf (-) 
( + ) (* mp. 191-194 *C 

(a) o : +115.95' (c=1.009) 
7G*#tfr: CmHsiNO. • HCl • l/4H»0 

Stttt(X): C 65.38; H 7.26: N 4.48 
*«H*(X): C 65.66; H 7.28; N 4.63 
(-) # mp. 197 'C 

(a) o : - 132.28* (c=1.022) 
7t%&m : CwH,,NO a - HCl 

SttttCX): C 66. 33: H 7.20; N 4.55 
XMffiKX): C 65.91; H 7. 21 ; N 4.60 

mmm i tmmiz othmw 3-5 bfc 0 

H*fi#J 3 

(+)-N.N- f- ;U-l-(3- h Ko4-->7 x ^- ;U)-2-(4- y h^->7 

#^0<j5tf#fcl- (3- h *i/ / h * i/) 7 x - /U ) -2-(4-* 
xf;[,7; > CD * 3* Utt f* £ J&fi #J 1 tliJfccD;* 

3fe3*&«fi. Mtiii&mb LT^^HPLC ( * 5 >l * il 0D# 5 U „ 
n-^*-? > : 2-:/o'<y - ;U = 90:10 ) lUO iM£ UT83. 4X eeT 
£> o A: 0 

( ±)-N. N-i^ y f- ;U-2-(4-tert- ;t/7 x^;l/)-l-(3 - h Ka^ 
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x-;u) j. ;u t s y ttftitt 

rap. 230-233 "C 

IRCcm " 1 . KBr) : 3080. 1592. 1281. 1242 
7tn&m : C.HstNO • HC1 • 1/4H.0 

IMtt(X): C 70.99; H 8.49; N 4.14 

gffllttCX): C 71.34; H 8.51: N 4.35 
£*£0J5 

(±)-N.N-^y f- ;b-2-(4-x h^->7 x~;U)-l-(3- fc Kp»->7 
mp. 160-162 *C 

IR(cm " l . KBr) : 3200. 1615. 1593. 1514. 1248 
7C*##r: C,.H 2J N0, • HC1 

m.UimC%): C 66.25: H 7.57; N 4.29 

H »«(%): C 66.49: H 7.59: N 4. 58 

##0U 3 -e'&tz<t&®&mi>*T?imm 1 irffifci:: bt^ififfij 6 ~~ 
5 2 Oft^a^^fiRl//:, 

mmm 6 

( ±)-N. N-^yf ;b-l-C3- b K a 4 s - •> 7 x ~;t/)-2-(2- f ? f ;tO 

xf;b?;> <aaa 

fefe.fifrA mp: 206-208 *C 

[RCKBr. cm" 1 ): 3193.2674.1593.1485.1279.787.702 
5c.*0«f : CitHtiNO ■ HCl 

SSfr«(5D :C 73.27 :H 6. 76 ; N 4.27 

*ilftt(%) :C 73.23 :H 6. 79 ; N 4.41 

mmm i 
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(-)-N, N-^ / ^;U-l-(3-fc Kn^7 * -;U)-2-(2- -f- y ^ )l) xf 
;UT * > ifiBfctS Rtt Q)-N.N-v> y ?• JU-l-(3-b K o 4- 7 x x;lQ- 
2-(2- £ 7 ^;U) x?-;UT $ > ttUi*tt 

nt&m 6 Ti#^n^<k^tti«-^]s + 5;uHPLc (*5;n?;i/0D# 5 

A. n-^ + U- > : 2-^a/<y : 'J X f- ;t, T $ > = 90: 10:0. 1)T 
#;3*#*J£*tV^ &^-C2Sffi0>J 1 (3) tlalfcU: UTifiBfrifii: U 

( + ) frRy (-) #£f#/co 

< + ) <* 

mp: 175-177 'C 

I RCKBr. cm"'): 3240. 2678. 1593. 1483. 1281. 904. 818. 787. 750. 

702. 478 

Ttmftffi : C 10 H 2 ,NO • HC1 

ga&teOO :C 73.27 : H 6. 76 : N 4.27 

mmmw :c 72.27 : h 6.77; n 4.31 

(a) 0 : +114. 77* (c=0.521. * 9 J - Jl) 
(-) <* 

mp: 183-185 "C 

I RCKBr. cm' 1 ): 3240.2678,1593.1483,1281.904.818.787.750. 
702. 478 

7t;^$H/r : C IO H,,N0 • HC1 

m&m(%) :C 73.27 ;H 6. 76 : N 4.27 
nmi&(.%) :C 72. 74 . :H 6. 7* ; N 4.31 
(a) D : - 132.66* (c=0. 502. * 9 J - 

C-)-N. H-iS / f-;U-l-(3-b Va*i/7 xx;U)-2-(2- f 7f x 

4 0 
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(1) N.H-zS M f-Af-l— (3- ( * h * •> * h * i/) 7 ;t/0 -2-(2- 
##«H6tf#/:l- (3- (y h + h*^) 7 -2-(2-^- 

K UTBttffc^4.55g(iR#64X)£&*fetti*«&K t LT»/:. 

(2) N. N- S> ^ ^;b-l-(3-h * -;U)-2-(2- t^f;l/) i 

N.N-S> y ^;l<-l- (3- (y h^i/^ 7x-;l) -2-(2-^- 

7^;U) If;l7; >©7fc3**&f*4.55g © i * y -;l/&i£l0mlK 
2235 HCl-EtOH 8ml£;DD*.. £fiT 1 NrlBI«# Lfc, K IS £ ?K K 
tf, Wf&z.? fr-cmfr Ltz„ 7k»Kl&fQNaHC0,7jci$te30nil£j!lII*.T 
pH 8£ LTBt&x^UUOmlxS^Hlffi U m7km&-? AT 
fc*bfc<Dt=>«ifiU &8E*«GE®£U 3.69g (iR^93 

X)*»fc« ?#£ftfc*£fl£-f V^o^V - ;l/ ^ £ IS U 

K-fitlTife^ B 1 2.77g (98*ee)*»fc 0 $ £ K « « EEE® 

*u t Lti^fio. 19 

g(90Xee)£?#fc o *J- h "b 2. 77g£21XHCl-AcOEt (20ml) Tift 

Rift t U BffHfc^t&l 2.98g (iR$ 96X) £ LT»fc. 

rap: 185-187 'C 

I R CKBr . cm"'): 3240.2678.1593.1483.1281.904,818.787.750.702. 

478 

jtmftVr : C lo H a ,N0 • HC1 

mmmC%) :C 73.27 :H 6. 76 : N 4.27 

nmmw) c 73. 19 : h 6.75 : n 4.37 

4 1 
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(a) , : - 130.43* Cc=0. 713. * 9 J - AO 
^Mi0»J 9 

( ±)-N. N-^ y f ;t/-2-(4-tf ^ x ~;lQ-i-(3- h Ya*^z? x.=- 
AQ 3-*Jl,T I > jfcfttt 
IRCKBr. cm" 1 ): 3186.1590.1460.700 
7G3fc##f : C2aH a ,N0 • HC1 • 1/2H,0 

SSfcfcCK) :C 73.42 ;H 6. 91 ; N 3.89 

SSfttCX) :C 73.25 ;H 7. 20 : N 3.85 

nnm 1 o 

( ±)-N.N-^ / f-;U-l-(3-b Kat->7 x ~ AQ-2-C1- g 7 ^ AQ 
:r ^ A/T S > 
mp: 227-230 *C 

IRCKBr. cm"'): 3100.1593.1480.1281 
Ttnftffi : C20H2.NO • HC1 • 1/4H«0 

SSfctea) :C 72.28 ;H 6. 28 ; N 4.21 

mmmw . c 72.35 : h 6.77; n 4.32 
mmm 1 1 

(±)-N.N->>^ ^;l/-l-(3-b Ko^'>7 x ^ AQ-2-C4- -Y V 7 n 
mp: 96-98 "C 

IRCKBr. cm" 1 ): 3250.1593,1510.1244 
7C5fc5M/f : C, 9 H 2S N0 • HC1 • 2/5H«0 

Sflfttttt) :C 66.51 :H 7. 75 : N 4.08 

mmmW :C 66.54 :H 7. 60 : N 4.06 

mmm 1 2 
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(+)-N.N->> * f ;U-1-C3- b Kn^-/? x ~ ;tQ-2-(4- >f y^o^t 
^7x^.;u) xf ;^7; > ifiBSfe St/ C-)-N.N->> ^ *^-l-C 
3-b x -r.;l/)-2-(4- ^ V^atf**/? x — ;U) xf;l/7 



^ttS0J 1 1 <Di»«lifl««r^3R + 7^HPLC ( * 5 ;U -tr ;U0D* 5 A % 
n -/\^^ > . 2-^x2 J -)\, A7; > = 95:5:0. 1) T3fc3* 

#*|J£*?V, &l>Tifi8*ia t l/Ti Wfk-^ftFCD ( + ) #&Cf (-) 

(+) f* mp: 96-98 'C 

IRCKBr. cm"'): 3400.1512.1460.1254 
TtmftVr : C.H..N0 • HC1 • 3/5H.0 

Stttt(X) :C 65.82 ;H 7. 91 ; N 4.04 
HiR'JteC*) :C 65.94 ; H 8. 06 ; N 4.08 
(a) d : +208.26' (c»0. 484. CHC1 9 ) 
(-) # rap: 96-98 *C 

IRCKBr. cm-'): 3400.1512.1460.1254 
TtmfrVr : CH..N0 • HC1 • 1/2H,0 

mmi&C%) :C 66. 16 ;H 7.89: N 4.06 
XMtt(X) :C 66.03 :H 8. 17 ; N 4.08 
(a) . : - 202.25* Cc=0. 709. CHC1 ») 

mmm 1 3 

(±)-N.N->>y f-;U-l-(3-b KojjA7 x^.;U) -2-C4- MJ7^t 
rap: 229-231 *C 

IRCKBr. cm"'): 3181.2681.1593.1371.1323 

4 3 
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7C*#tfr : CH..N0 • HC1 

SftUBa) :C 59.05 ;H 5. 54 ; N 4.05 

mmtec%) :c 59.23 : h 5.77 : n 4.43 
mmm 1 4 

(+)-N.N->? / T-Jl-l-CZ-h Yu*yj x~;U)-2-(4- h U 7 to * o 
t ?to? *-to) ;17 $ > %8»te R t K-)-N. N-^ ^ f; ;U-2- 
(4- h 'J 7;btD^f ^7 x>;l)-l-(3- h Fp^->7i~;i) x 

HSfiflJ 1 3 ©iS«tifci££#iR* 5 ;UHPLC < * 5 ;u-tr ;UAD* 5 A. 
y : : i^xf^7; > = 95:5:0. 1) 

&^-e*fi&i& t U Btti'fc^&icD ( + ) tt&tf (-) 

( + ) {* : mp: 218-219 *C 

IRCKBr. cm"*): 3181.2681.1593.1327.1161.1130 
Tt^^fif : C,7H,.N0 • HC1 

mtfrma) :C 59.05 ;H 5. 54 : N 4.05 
mmi&C%) :C 59.02 : H 5. 50 : N 4.08 
(a) D : + 107.99* (c=0. 600. * 9 J - to) 
(-) # : mp: 214-216 'C 

IRCKBr. cm" 1 ): 3181.2681.1593.1327.1161.1130 
jtmfrft : CHlNO • HC1 

JMiateOO : C 59.05 ;H 5. 54 ; N 4.05 

mmmw) :c 59. 14 5. 59 : n 4.06 

(a) d : -104.18' Cc=0. 716. * 9 J - to} 

1 5 
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C±)-N.N-^ * f-;t/-2-(4-N. N-^x?-;!/* J\,'<*J )l 7 x — ;l/)-l- 



IRCKBr. cm-'): 3200.2973.1610.1462.1287.791 
7C*##f : CHa.NiO, • HC1 • H 2 0 

mmWm :C 63.87 ;H 7.91 ;N 7.09 

* 

JtfflttCX) :C 64.09 ; H 8. 30 ; N 7.15 
^JfctfJ 1 6 

(±)-N. N--^^ ^;l/-2-(4-^;l//<^e>r x^;l>)-l-(3- kKa^ 
mp: 249-252'C 

IRCKBr. cm' 1 ) 3191.1661.1456.1271 
Ttftftffi : CHaoNaO, • HC1 • 1/3H,0 

SSfrffi : C. 62.48 ; H, 6.68 ; N. 8.57 

HiMfil : C , 62.37 : H. 6.58 ; N. 8. 60 

mmm 1 i 

(±)-N. N-i^ ^ f_ ;U-2-C4-N,N-^ ;f ;^;^^-f il7x^;lH- 

IRCKBr. cm-') 3200.1614.1460.1086.790 
5t:^^l/f : CnH«4NtOi • HC1 • H,0 

mtktiL : C. 62. 20 ; H. 7. 41 : N. 7.64 

XiMtt : C. 62. 26 ; H. 7. 31 : N. 7.43 

mt&m 1 8 

C+)-N.N->> y f ;u-2-C4-N.N-^ y f-;ua ji ? x ^ ;u)-i-(3 

Ufaffl 1 7 ©tt£&CDitt*t£2S£#Sfc* 7 ;l/HPLC 5 ;U -tr ;t,OD 

4 5 
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*7A, n-^^-tf" > : - )\, : i?xf ;l^7 ; > = 90 : 10 : 

0. l)-C3fc^#tiJ£*T^> &V>*CiS8*ifc t Ut (-)(* 
*»*:.. 
C+#) : rap. 112-114'C 

IRCKBr. cm" 1 ) 1617. 1489, 1458 
7nffc##f : C,.H,4N a 0, • HC1 • 2/5H a 0 
gSfcia : C. 64.09 ; H. 7.30 ; N. 7.87 

mmm . c, 64. os : h. 7.58 : n. 7.55 

[a] 2o d= 94.38(C=1.087. y ^ y 
C-f*) : rap. 127-129'C 

IRCKBr. cm"') 1617. 1489. 1458 
jzmftffi : C, a H a ,N a O a • HC1 • 2/5H.0 
mtfafc : C. 64. 09 : H. .7.30 ; N. 7.87 
mm®. : C. 63.91 ; H. 7. 13 ; N. 8.03 

[a] 20 D = -106. 41CC=1. 060. S 9 J 

fSMM 1 9 

(±)-N. N-'^ y f ;b-2-(4-N-xf;^;^<t-f Jl y * — ;U)-l-(3- 
rap: 220-225'C 

IRCKBr. cm" 1 ) 3250.1634.1545.1462.1282 
7GfS#fff : C, 9 H a 4N a 0 a • HC1 • H a 0 

mm®. : C . 62. 20 : H. 7. 42 ; N. 7. 64 

HffliJIit : C . 62. 49 ; H. 7. 46 ; N. 7. 91 

mmm 2 0 

C±)-N. H-*J * * ;U-2-C4-N-^< > : J hii )Ij<^^< jU y x — ;u)-l-(3 

4 6 
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rap: 149-152'C 

IRCKBr. cm"') 3250,1638.1543.1456.1283.702 
Ttmfttt : C a 4H,.N 2 0 2 • HC1 • 2/3H«0 

mmm c . 68. 16 ; h. 6.75 : n. 6.62 

HaWffi : C. 68.28 ; H. 7. 03 ; N, 6.59 

&mm 21 

(±)-N.N-^ y T ;U-l-(3-b K a ^ •> 7 x~;U)-2-(4-N-7 x » 
mp: 143-147'C 

IRCKBr. cm"') 3250.1638.1545.1499.1456,1314.1283.702 
Ttf&ftffi : C2.H2.N2O, • HC1 • 1/5H,0 

mtote : C. 70.06 ; H. 6. 91 ; N. 6.54 

Haute : C. 69.98 : H. 7.09 : N. 6. 65 

mi&m 2 2 

(+)-N,N-^> f A>-l-(3- b x ^. ;U )-2-(4- fcT a 'J ! J J 

mp: 148-153'C 

IRCKBr. cm"') 3200.1605.1445.1281.1242 
7C*##r : C,,H,.N,02 • HCI • 3/2H.0 

mtiUMiC. 62.75; H. 7.52; N. 6.97 

nmm-.C. 62. 82 ;H. 7.51 iN. 6.^94 

nmm 2 3 

( ±)-N. N-iS * + ;U-2-C4-Ji h ± is * Jl tf — Jl 7 x ~ ;U)-1-C3- fc 

4 7 
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mp: 201-204 *C 

Tzftfrffi : C,,H a ,N0, • HC1 

Stttt(X) :C 65.23 :H 6.91 ;N 4.00 

^flUteCX) :C 64. 95 ;H 6. 90 ; N 4.07 

nmm 2 4 

(-t-)-N, N-S? * ^;l/-2-(4-x h * i/ij y x ~ ;U )-l-(3- b K 

- ( 4~ x. h ^ ft x ~ ;U)-l-(3- fc K o •> 7 x j. 

^Sfeffl 2 3 5 ;UHPLC( * 7 /U-l? ;U0Dft 

n-^*-* > : : ^xfyl/T; > = 90: 10:0. 1)-C*fc# 

#*l£fTW fc^T£S*i&4: §KHfc^t&(D ( + ) <*&tf (-) 

( + ) {* mp: 233-235 *C 

IRCKBr. cm" 1 ): 3158.1713.1279.1102 
jzmftVt : CHaiNO, • HCl 

3 ft fit CX) : C 65.23 ; H 6. 91 ; N 4.00 
&iim(.%) :C 64.95 ;H 6. 95 ; N 3.98 
(a) o : +117.93* (c=0. 524. * 9 J - )l>) 
(-) {* mp: 235-236 *C 

IRCKBr. cm"'): 3158. 1703. 12B3. 1 105 
Ttmfrm : C.iHisNOs • HCl 

m&mC%) :C 65.23 :H 6.91 :N 4.00 
mmfeW :C 65. 14 ;H 6. 88 ; N 3.88 

4 8 
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(a) o : -131.48* (C-O. 613. * 9 J - fr) 

%mm 2 5 

(-)-N.N->» y ^^-l-(3-h Ko^->7 x -;l/)-2-(4- ^ h * ft 

IRCKBr. cm" 1 ) 3164.1707.1289 
7U*#«f : Ci,H,,N0, • HC1 

Ittft: C. 64.38 ; H. 6. 60 ;N. 4.17 

£ftf tt : C . 64. 25 : H . 6. 76 : N . 4. 26 
Mt&W 2 6 

(-)-N.N-^ * f-;U-l-(3-fa Ko^->7 x ^ ;U)-2-(4- vro^ 

IRCKBr. cm" 1 ) 3160. 1700. 1285 
5c*#0f : C,oH,,N0, • HC1 

3111ft : C. 66. 02 : H. 7. 20 ; N . 3.85 

mmm c. 65. 68 : h. 7. is : n. 4. 16 
mmm 2 7 

C±) N.N->> y f-^-2-[4-(2- 7;ltai^ i/ * )\, # - )l) V * 
-1-C3- b h'a*i/y xx;l.)xf ;t/7 S > 
flip: 203-205*C 

IRCKBr. cm" 1 ) 3154. 1709. 1285 
Jtmftlft : Ci iHuFNOj • HC1 

Wm& .C. 62.04; H. 6.30: N. 3. Si 

*«!ltt : C. 62.59: H. 6.49: N. 3.94 
mtfc&l 2 8 

C±)-N.N-^ ^^-l-(3-b Kp*->7 xx;l/)-2-[4~(2,2,2-h U 

4 9 
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IRCKBr. cm" 1 ) 3164.1738.1289.1175.1102 
7G###f : Ci,H«oF,N0, • HCi 

mmm c. 56.51 ; h. 5.24 ; n. 3.47 
mmm . c, 56.70 ; h. 4.99 ; n. 3.64 

ffcifcfll 2 9 

(tH.N ^>f;l7 $ J -l-(3-fc Fo^^xr.^)-H7 * ij 

IRCKBr. cm"') 2946.1763.1584.1483.1279.1046,1005 
TtXftlft : Ci.HnNO, • HCI • 3/2H,0 

mmm c . 59. 92 : h . 6. 42 : n , 3. 88 

£iMtt : C. 59.92 ; H. 6. 15 ; N. 3. 91 

mmm z o 

C±)-N.N- ^ f-;u-2-(3-J. h ^->^7 ^^ji^^ x^;u)-i-C3-h 
mp: 202-205*C 

IRCKBr. cm"') 3180.1717.1590.1283 
7C%fr$T : CnHaaNOi • HCI • 1/4H,0 

Stttt : C. 64. 44 : H. 6.97 : N. 3.95 

*8W«[ : C. 64.52 ; H. 6.95 : N. 3.99 

*fcmz 1 

C±)-N.N->> y f-;t>-2-C4-x Kt^^yi/^^/^f;^!^^)-!- 
(3-b Kn^->7 xz^)xf;l/7 $ > 
IRCKBr. en-') 1730.1592.1281.1229 
5c*#$r : C«,H a5 N0, • HCI • 1/2H,0 

5 0 
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mmUL.C. 64.42; H. 7. 30 ; N . 3.76 
*8Wtt : C. 64. 24 : H. 7. 28 ; N. 3.99 
Ife ftftl 3 2 

(±)-N,N-^yf;b-2-(4->7; 7 x n;lQ-i-(3- fc K a 4 1 •> 7 x 

IRCKBr. car'): 3250.2230.1458.1281 
7tX&m : CitHi,N,0 -HCl • 9/5H a 0 

Slfttta) :C 60. 91 ; H 6. 80 ; N 8.36 

^flftt(X) :C 60. 85 ; H 6. 69 ; N 8.42 

mmm 3 3 

C±)-N.N->>^;U-l-C3-fc Ka^^7x^;t.)-2-(4- yf;i.ft 
7 x ~ ;U ) xf ^7 ; > gUjiS 
IRCKBr. cm"): 3180.1603.1589.1460.787 
7C*#tff : Ci,H,,N0S - HCl • 8/9H,0 

SMftCX) :C 60.07 ;H 7. 05 ; N 4.12 

*«!fft(X) :C 60.07 ; H 7. 25 ; N 4.10 
*tkm 3 4 

( ±)-N.N--^ * f-;l/-2-(^< > V 7 5 > -2- >T ;U)-l-(3- b Kn»-> 
7xx^) ; > ffifijtt 

mp:152-156 # C 

IRCKBr. CB"'): 3190.2664.1595.1454.1280 
7C*#*Jf : C.Hi.NO, • HCl 

SttttCX) :C 68.03 : H 6. 34 ; N 4.41 

^MttCX) : C 68.15 ; H 6. 31 ; N 4.35 

nmm 3 5 

5 1 
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mp: 189-190 'C 

IRCKBr. cm -1 ) : 3250. 2683. 1606. 1591. 1485. 1265. 1228 
TtUkftm : C,,H,,N0, • HC1 • 1/2H.0 

mmmW :C 68.75 ;H 6.86; N 3.82 

^Eflfftta) :C 69.02 ; H 7. 16 ; N 3.84 

mmm 3 6 

C±)-N.N-v>y ^;U-l-(3-fc Ko4->7 x -;LQ-2-(2- 
l/? 5 >-5- -OU) xf;i? * > IfiBfeifi 
IRCKBr. cm" 1 ): 2465.1591.1473.1259.792 
7n*#tfr : CitHnNOt • HC1 • H a 0 

SftkttCX) : C 65.29 ; H 6.91 ; N 4.00 

*flWttCX) :C 65.84 ;H 7. 27 : N 3.77 

mmm 3 7 

(±)-N.N->>;< ^yU-l-(3-fa Kp^^7 x~;U)-2-(5- * h^->^ 
>'/7 7>-2- >T ;t/ ) xf jl/7; > jggftifi 
IRCKBr. cm" 1 ): 2681.1603.1477.1205.792 
7G*#*ff : C,.H,,N0j • HC1 • 3/4H,0 

- aikfK(%) :C 63.15 :H 6. 55 ; N 3.88 
^MffiC*) :C 63.01 ;H 6. 59 ; N 3.83 

nnm 3 8 

C±)-N.N->> ji ^;U-l-(3-h Fa»-/7tz;b).2-(3- h >J 7 ;t, ± 
IRCKBr. cm" 1 ): 3200.1591.1460.1333.1 122,702 
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7c£#*f : CtH, ,F,N0 • HC1 • l/2HaO 

mmmC%) :C 57. 55 ;H 5. 68 ; N 3.94 
&mtiL(%) :C 57.42 ;H 6.01 ;N 3.85 

mmm 3 9 

(t)-N,N-^^f^-2-(l-7^ta-2-t7f;l/) -l-C3-fc K a 
> 7 x ~;tQ xf-yur $ > jfiBfcjtt 
mp: 236-238 *C 

IRCKBr. cm"'): 3200.2700.1598.1485.1381.1281 
5t3fc#tfr : C 2 oH2oFN0 • 9/5HC1 

ittfia) :C 67. 47 ; H 6. 17 ; N 3.93 

*8H*(%) :C 67.71 ;H 6. 00 ; N 4.16 

mnm 40 

(±)-N.N->>y f-;U-l-(3-h Ka*»>7 x - ;U)-2-C3- * J 'J ;U) 

IRCKBr. cm-'): 3250.2430.1589.1512.1464.1117.789 
3t3K##f : C, .H20N2O • HC1 • 3/2HiO 

3S»tilC%) :C 58. 17 ; H 6. 42; N 7. 14 

nmi&(%) :C 57.56 ;H 6. 77 ; N 9.81 

mmm* 1 

(±)-N.N->> y ^;U-2-(^< >'/7 7 > -6- /t/) -l-(3- b K d # •> 
mp: 211-214 *C 

IRCKBr. cm"'): 3150.2658.1589.1433.1263 
tc^^^ : C,,H,,N02 • HCl 

gftfaCX) :C 68.03 ;H 6. 34 ; N 4.01 
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Xffltt(X) :C 67.46 :H 6.50: N 4.22 

mmm 4 2 

W-N,N-^^;l/W>-/77>-6-^i,) -l-(3-b Kn^^7 

7 >-6--r;l/) -l-(3-b KDtS/7x^;l/) xf ;i,7; > %&*fl 

n-N*-fr > : 2-^o^V : -;xf-;b7 ; > = 95 : 5 : 0. 1 ) *C 
It&ftm&ftl^ ft^Tifefilifti: U BtfHfc-&&j© ( + ) ft: £ 
(-> f^^'df;, 
( + ) {* mp: 241-243 *C 

I R CKBr. cm-'): 3154.2672.1590.1474.1316 
jcp£##f : C. iH. iNOj • HC1 • 5/12H a 0 

mUtm(%) :C 66. 45 ;H 6.45: N 4.31 

nmmc%) :c 66.42 ; h 6.28 : n 4.28 

Ca) 0 : +227.11' (c=0. 295. * * J - Jl) 
( - ) f* mp: 241-243 *C 

I RCKBr . cm-'): 3154.2672.1590.1474.1316 
Ttmftffi : Ci.Hi.NOa • HCl • 1/5H 2 0 

Sflfttt(X) :C 67. 26 ; H 6. 40 : N 4.36 
^Sfllsia) :C 67. 15 ;H 6. 33 : N 4.40 
Ca] o : - 245.26* (c=0. 380. 
^Jfeffl 4 3 

( ±)-N. N-^ / j- /U-2-C8-7 o - 2~i- 7 f_ ;IQ -l-(3-b Ko* 
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mp: 227-227.5 "C 

IRCKBr. cm" 1 ): 3193.2680.1605.1586.1479.1321.1266.1237.1198. 
1038. 1017. 945. 830. 799, 749 
TtXftffi : C0H20FNO • HC1 • 1/4H,0 

mmma) :c 68.57 : h 6. 19 ; n 4.00 

^flWttCX) : C 68. 69 ; H 6. 20 ; N 3.99 

mmm a a 

(t)-N.N-^y JU^- a -2-i-y f-Jl) -l-(3-b K o -fr •> 

7 * -)\,3L=f- )ir I y ffiBHS Rc; (-H,N-^yf^-2-(8-7^t 
o -l-(3-b Kot^x^) xf ;l/7 5 > |g 

^Jffi0U4 3 ©i»«IE&£#tt*7^HPLCC +7;U-tr^0D* 5 A, 
n-A.^^ > . -;t/ : ^if-;UT * > = 95 : 5 : 0. 1 ) *C 

ft&ftmzni,^ tk^-em&mt u b wffc<£&cD c + ) 
(-) 

( + ) # mp: 217-219 *C ( &&3L?Jl,) 

IRCKBr. cm""): 3139.2640.1609.1590.1475.1312.1034. 
936. 830. 783. 702 

TtmfrVr : C,.H,oFN0 • HC1 • 1/4H,0 

S^MCX) :C 68.57 ;H 6. 19 ; N 4.00 

ftlMtt(X) :C 68.63 :H 5. 96 ; N 4.00 

ta) o : +131.04* (c=0. 496. / 9 J - )\,} 

(-) <* mp: 217-219 # C C BtBif-;U) 

IRCKBr. cm" 1 ): 3139.2640.1609.1590.1475.1312.1034. 
936. 830. 783. 702 

5 5 
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7cS!##f : C J0 HaoFN0 • HC1 • 1/4H,0 

mmmc%) :C 68.57 ; h 6. 19 ; n 4.00 
nmmm :c 68.72 ; h 6.03.- n 4.02 

Ca) D : - 132.30' (c«0. 582. 

4 5 

(±)-N.N- >> / f-;U-2-C4-x h^t/y x - ;l/ )-l-(3-b Ko 

[RCKBr. cm" 1 ) 2973.1592.1458.1281.1098 
tz%&Vt : Ci.HxiNOs • HC1 ■ 1/2H,0 

SaftM : C. 66. 17 ; H. 7.89 ; N. 4.06 

mmQL : C. 66. 17 ; H. 7.81 : N. 4.28 

fSJfcffl 4 6 

CO-N. N-^ y f ;U-2-C4-x H^yf^7xr. ;LQ-i-(3- fc K a 4- 

^$fi#J4 5 (DMfti* ? ;iHPLC 5 -tr ;l/0D* 5 A , 
n-^ + tfy : 2-7d/nV-^ : ^Xf;l7; > = 95:5:0.1) T^;^ 

&^T'i£g*i£t LT( + )«:fcJ;C/(-)«:^?f/: fl 
(+)-#: IRCKBr. cm" 1 ) 3200.1591.1458.1281.1098 
TtmfrVf : CHa.NO, • HC I • 3/2H,0 
Sfifttt : C. 65. 60 ; H. 7.91 ; N. 4.03 

mmm . c. 65. so : h. 7. 91 : n. 4.21 

Ca] ,0 o= 106.59 CC = 0. 394 . **y-;U) 
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(-)-#: IRCKBr. cm-') 3200.1591.1460.1281.1098 
TtmftVr : C.Ha.NOa • HC1 • 1/2H,0 
SS&fc : C. 66. 17 ; H. 7.89 ; N. 4.06 
mm®. : C. 66. 05 : H. 7. 97 ; N . 4.23 
la] lo o=-106. 38 CC=0. 752 . J * J - ;U) 

ISifctfJ 4 7 

(O-K.N-^y »^-l-(3-b Ko^->7x-;b) -2-C4-* h * > y 
mp: 158-159'C 

IRCKBr. cm" 1 ) 3200.2679.1592.1483.1279.1092 
7t3(?##r : C.HtjNO, • HC1 
I»I : C 67. 17; H. 7.52: N. 4.35 
&fflftt : C. 67. 05 : H. 7.68 ; N. 4.39 
C a ] 20 D = 101. 61 COO. 620 . J 9 J - 40 

*ifi09 4 8 

(±)-N. N-'^ y f-;t/-2-[4-(2-7 )\,* d xh^'>y^-;U)7x^. 
£tj -1-C3- b K o ^ •> 7 x ~;l/)xf;t>7 $ > 
IRCKBr. cm"') 3195. 1588. 1458 
5cX£>«f : C j jH 2 4FNO2 • HC1 • 1/2H.0 

91ftfK:C. 69.86; H. 6.45: N. 4.07 

*iMi : C. 69.71 : H. 6.61 ; N. 3.94 

mmm 4 9 

(± )-N. N- it / j- JI-2-C2. A- f J 9 o a 7 x r.;U)-l-(3-b K o * is 
mp: 220-222*C 

5 7 
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IRCKBr. cm" 1 ) 3098.1593.1473.1237 
TtmfHFr : Ci.HitC1.no • HC1 

Saa<B:C. 54.72; H. 5.31 :N. 3.99 
: C. 54.78 : H. 5.30 ; N. 3.99 

nmm 5 0 

(±)-N. N-^> ^ ^;U-2-(3. i- f J 9 a d 7 x ~;U)-l-(3-h K o 4- 
mp: 178-179*C 

IRCKBr. cm"') 3200.1591.1474.1287.791 
7C3fc##r : CH.7Cl.NO • HC1 • 1/5H.0 

mfaM : C. 54.86 ; H. 5.29 ; N. 4.00 

^iWffi : C. 54. 74 ; H. 5.38 ; N. 3.99 

mmm 5 1 

(±)-N.N-S? y ^;U-2-(^ >-5--T ;U)-l-(3-b Ko^'> 

7x-^)xf;l7; > & Bt % 
mp: 188-1 90*C (it St x f- /U/x - -r;U) 
IR(KBr. cm-') 3200.1990.1470.1264 
jc3?#fff : Ci.Hi.FNO. • HC1 • 1/2H.0 

: C. 66. 15 ; H. 6.48 ; N. 4.29 

£ffltt : C. 65.90 : H. 6. 75 : N . 4.57 
llMiM 5 2 

(±)-N.N-^ y f-;U-2-(4-N.N-^ ^;^;l.t>-;^i-;i)-i-(3 
mp: 172-177'C 

IRCKBr. cm"') 3400.2691.1337.1167 

5 8 



WO 96/22276 PCT/JP96/00086 

7c3f#flf : CitHt«N.0.S • HC1 • 1/3H,0 

mmm. . c. 55. 30 : h. 6. 62 ; n. 7. 17 

m&m .C. 55.29; H. 6.80: N. 7.18 

mmm 5 3 

( ±)-N,N-^ / =f- ;u-2-(4-# ;U^^7x^^H-(3-h Kp^^ 
7 x .=.;u) x7-;i,t $ > ttjftft 

(1) 2 3 -C?#fc (iH,N-yyf;h2-(4-xh + J/*;^i 
;l/7i-A)-l-(3-^ h 4^ •> ^ h + i/7i-^)if AT; >5. 9g 
* * 9 J -A 50ml Kg!? U 10X7jc^ffc^ h »; ^ A7jc^f$10ml*iD 

**#;&o&iai5fe-r*o * * y -^£S*£, iok? x >m 7 }<.mfo 

TpH 4-5i:U, ^Bfx^;K20mlxl5)jrxlAffi-r-5o &7jcGfc&v 
y^i/^AT^ft, fc&£S:fcU (±)-N.N->>^/l/-2-(4-:*7 
x — ;U)-l-(3-^ K**>7 i -;l)xf A7 * 

(2) Cl)T?#fcffc^£fSJfi0tJ 1 (2) SC/C3) feRWlcttftLTB 

IRCKBr. cm-'): 2463.1612.1462.1279.1111 
Ttmftffi : C.7H..N0, • HC1 • 2H,0 

mUimi%) :C 57.06 ;H 6. 76 ; N 3.91 

nmrnm .c 57.41 : h 6. 65 : n 4.04 
nmm 5 4 

(±)-N.N-^ J ± ;U-l-(3-b Ko» 7 x x;t,)-2-(4-N-y h * > 

(1) HJfi0>J5 e»n/: (±)-N.N-$7 y f^-2-(4-* •> 7 

xx;U)-l-(3-^ h*is / ^'>7x-A)if;l/7; >2. 6gtN- 

5 9 
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/ h + 5/- N - jt my i 923rag<DN.N-i>y *■ * * J, A T 5 

K25»1»**|CM*#T\ MJ***T$> l,8H*|TU 15 

T8K Mifn7S> 1.2«I*»TLS0»W«»r*. 

v h 7 -f -CCHCl.:MeOH-100:l)T»«U (±>-N.N-J> * * * 

(2) ccd fecD^^Ji0»j i (2) atfCS). fcH«i;:LTIttft:*«£f| 

I RCKBr. cm'*) 3200.1615.1460.1280.999 
7C^#fff : Ci,H«4N,0, • HC1 • 1/2H»0 

aiftffi : C. 61.04 : H. 7.01 : N. 7.49 

mmm c. 60.89.- h. 7.17; n. 7.59 

ftSfitfJ 5 5 

(±)-N.N-S * y f-;U-2-(4-rf - 'J ;U 7 x -;U)-1-C3- fc 
x^/^)xf;l7;> {asm 

(1) iSJfiffl 5 4 (1) X-mtzC ±)-N.N-S>* ^;U-l-(3^ h * •> > h 
* 2/ 7 x -;U)-2-(4-N- y ^i/-N^f;l*AA't^/t, 7l - 
;U)if-;UTi> 372rag©^7jcf h 5 k 7 5 >10n)l&&^ x y 

6 0 
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U^y;U^5A^ovh^77^ - (CHCl,:MeOH- 
50:l)-em«ib. (±)-N ( N-i?^f;l.-2-(4-yf >; x 
(3- * * h + i/7x-A)i^^7; >(317mg)£fcfetett 

(2) (l)Tf#fc<k^^*^a^ 1 (2) &Cf (3) LTgtfHfc 

mp: 105-107'C 

I RCKBr. cm" 1 ) 2963,1682.1607.1460.1281.1221 
TtmftVf : C 20 H» S NO, • HC1 • 2/5H,0 

: C. 67. 65 : H. 7.61 ; N. 3.94 

: C. 67. 89 ; H. 7. 75 ; N . 4.31 

mmm 5 5 tint* k Lxmmm 5 6 - 6 0 oit&vazisj&Ltzo 
5 6 

(±)-N.N->>^ f-;b-l-(3-b Ko»-/7 x~;U)-2-(4- h'^;UTir 

mp: 107-1 ll # C(gt»i^yU/i--r;U) 

IRCKBr. cm" 1 ) 2971, 1684. 1607. 1460. 1283. 1227 

7C5R##f : C 2 oH 21 N0 2 • HC1 • 5/4H,0 

S3fc<|[ : C. 65.21 : H. 7. 25 ; N . 3.80 

fZmtiL : C. 65.29 ; H. 7. 23 ; N. 3.87 

mmm 5 7 

(±)-N, N->> y ^>>b-l-(3-b Ko4 t '>7x^;Q-2-(4-7 , a^t> 
mp: 238-239'C 

6 1 
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IRCKBr, cm" 1 ) 2941.1674.1586.14485.1281.1252.1231 
7G*##f : CitHtsNOf • HC1 • 1/4H,0 

mfa{& : C. 67. 45 ; H. 7.30 : N. 4. 14 

^ffltfffirC. 67. 34 ;H. 7. 32 ;N. 4.46 

mmm 5 8 

(-)-N.N->>> ^;b-l-C3-b Yu*i/7 x. ~ jU) -2-(4 - >f y^^- .j 

IRCKBr. cnT 1 ) 2969.1684.1605.1458.1229 
TtXfttir : CaoHasNOa • HCl • l/2HtO 

aHftffi : C. 67.31 ; H. 7.63 ; N. 3.92 

mmi& : C. 67.47 ; H. 7. 63 ; N. 4.26 
§SJfc#J 5 9 

(±)-N.N-^ ^ ^;U-2-C4-T-tr?-;U 7 x - ;U)-l-(3- fc K a ^ •/ 7 
x x ;u ) x ;u t $ > ffijajg 
IRCKBr. cm" 1 ) 3250.1680.1607.1271.790 
7C?*#$fr : CHnNO: • HCl 

m&1& : C. 65.75 ; H. 7.05 ; N. 4.25 

gflftt : C. 65. 93 : H. 7. 30 ; N . 4.46 

nmm 6 0 

CQ-N, N-^>f ^-2-(4-7tf ;l/7x^;^)-l-(3-h Ka^S/7x 
x;t,)x?-;t,T * > !SStifi ac; C-)-N.N->>y ^ ;U -2-C4-T -tr * 4, 
7 x x;u)-i-(3-b K p 4 1 •> 7 x x ;u ) x ;u y * > tSBglfi 

*7 A, n-^*lr > : 2-yDy<; : yif/^; > = 90 : 10 : 

0. l)-C#;^#*ij£fT(,^ fc&tiLb UTC + )* 
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C+)# : IRCKBr. cm-') 3250.1680.1607.1271.790 
TtmfrVr : C.HaiNO. • HC1 • H,0 

mUim. : C. 63. 99 ; H. 7. 16 ; N. 4. 14 
^aWffl:C. 63. 67 ; H. 6.87; N. 4.38 
[a] ,0 d=116.93 COO. 431 . * * y - ;U) 
C-)# : IRCKBr. cm" 1 ) 3250.1680.1607.1269.790 
TtmfHft : C.HaiNOa • HC1 • HtO 

mmm . c. 63. 99 : h. 7. 16 ; n. 4. u 

^flWffl : C. 63. 93 : H. 7. 12 ; N. 4. 12 
Ca] ,0 D = -131.20 CC-0.439 . * 9 J - Jl) 

mmm s 1 

C±)-N.N-^j< ^;U-2-C4-b K a * > ^ ;U 7 x ~ ;U )-l-(3- b K 

^&0»J2 3T{#/: (±)-N.N--^y f-;U-2-(4-x h * S/ *7 ;l/ # /U 
7 x -;U)-i-(3-b + x-A)if;b? $ 

IRCKBr. cm" 1 ) 3250. 1277 
7E35#*ff : CaoHasNOa • HCl • HaO 

: C. 62.67 : H. 7.42 : N. 4.30 
mmn-.C. 62. 82 ;H. 7.37: N. 4.^60 

nmm 6 2 

C±)-N.N-^ ^ f-yU-2-C4-7 Jl* p 7 x n;U)-l-C3- b K a * -> 7 
xr.;!,) xf;l/7 ; > % Bfc & 

6 3 
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(1) (±)-N-y =S- JV-2-C4-7 Jl>* a 7x-;l)-l- (3-(n*J/^ 

4-7^^d^<>>>;U^ o »j K 2. 60g. 'v ^ * > V A 0. 44g. fg« 
rt>n Kd77 > 18ml <k DHS U;/ 'J - 1* - US £ 7 7Ht* v 

i/) >> >; t 2 > j ^ f ;b7 5 >2. 20g ©$£«5=- h5hFn77> 

£fcl8ml£»T ltlfit-«|«}$*^i^: 0 £ CS « K £ fb 7 > * 

Yb-£*&2.02g(iR^57!D£»A:p 

(2) (±)-N.N-^ / f-7U-2-(4-7 71,* o 7 x -7U)-1- C3- C t< h * 
^^h^->) 7 x — 7lO x 7U 7 * > 

( + )-N-yf;b-2-(4-7^tD7i-A)-l- C3-( y h*<>;< h 
7x-7U)x^7l/T$> 1.00g<D7-tr h - h 'J 7l/&&i5mlK 
35X *7UA77t,ir t K7jcfcfc3.0g. i^lkit^T J (3 ? f 

h 'J * A0.63g £JtJ BtBtO. 35ml£ft * |- Jp *. T 2 B*R8flt# 

bfco £!SfcK5*7.k&rbf h »; ^ A7fc&&20ml£Jjn;t Tx--r;UT 

7K> «a?o^ia7K"c^^ UTjte7K5«efv r * 

>f -CJ: DfiJSU &«fetttt&©B ftfl:*tto. 52g(iR2*i50K)£?# 

(3) (±)-N.N-> > y ? Jl>-2-(4-7 Jl* a -j *-7U)-l-(3- t K o * 
-> 7 x - 71/) if 7U 7 * Jfi 

(3)TM# Ztlfc (±)-N.N-^ y f ;U-2-(4-7 ;U * o ^ x -;[/)-!- 
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(J-(n*fn*l/) 7x-;U) xf^7;> 0. 47g£2SSfcflJ 
1 tliJttScD^fcTj&fcaK ifl6*£i:U BWffc^&l 0.26g£i#fc o 
mp. 201-203 *C( 

IRCcm " KBr) : 3100. 1619. 1588. 1510. 1217 
TtmftVr: C,,H,.FN0 • HC1 

9tttt(%): C 64.97: H 6.47; N 4.74 

*aftt(%): C 65.73; H 6.70: N 4.79 

nmm 6 2 tmmiz Lxmnm 6 3-65 **j«ufco 
mmm 6 3 

( ±)-N. jM> * ^-l-C3- h Kd^'>7 x ~;l/)-2-(4- 7x;»^ 
mp. 184 "C 

IRCcm "'.KBr): 3080. 1590. 1507. 1489. 1242 
7C*##f : CaaH 2 ,N0, • HC1 

9tttf(X): C 71.44; H 6.54; N 3.79 

&Mtt(X): C 70.94: H 6.68: N 3.74 

mmm 6 4 

(±)-N.N->> ^ f-;l/-2-(4-n-:7 h * > 7 x r.;U)-l-(3- h Kd^7 
mp: 155-158 *C 

IRCKBr. cm"'): 3250.2950.2680.1615.1592.1512.1474.1246.1 181. 
1009.787. 6987C3£#tff : CitHt 7 N0« • HCP 

Sftfett(X) :C 68.65 ;H 8. 07 : N 4.00 

HiMtt(X) :C 68. 00 ;H 7. 97 ; N 4.32 

shot 6 5 

6 5 
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(±)-N,N->> * f;U-l-(3-fc Ka^'>7 x ~;t/)-2-(2- * y 'J ;lQ 

IRCKBr. cm"'): 3100.1630.1605.1578.1248.746 
tcpR^^t : Ci,H lo N,0 • 2HC1 • 3H,0 

SllttCX) :C 54.42 : H 6. 73 ; N 6.68 

ftflfftCX) :C 54.23 :H 6. 84 : N 6.64 
£tt09 6 6 

( ±)-N.N->> ^ ^;U-l-(3-h Ko»->7 xr.;u)-2-(3- y h^^7 

(1) (±)-N.N-:>> ?-/U-l- (3-(n*->n + -» ? x-/U) 
-2-(3-y h 4- -> 7 x — ;U ) lf;l/7;> 

3-* h * i/'O ? a y K 1.56g, 7r*^-)A 0. 27g. 

x-x;U10ml^OI9SL^r';-^--^^li^T;U3'>^^4i^a 
J«# ##0J (±)-2-S> / f^7 ;;-2- C3- ( ^ h * 

is * b 7 x T-bh-hiJ ;H.0gcr>$g»f- h 5 h F07 

5 >£ft20ml£n*T UT. * O * * fc. SCfcfcKiS 

■>y*y^*5/,j'D7hy7 7^-i:J:»)ttlll, « fete tt&cD 
iWfb^^l 0.9g(58*)£?#fc« 

(2) (±)-N. N-S> y ^;U-l-(3-t Kd * -> V x -AO-2-C3- n + 
7 x — ;u ) xf ^7; > 

(±)-N.N-^ y f-;u-l- C3- ( t Y * > ^ h * •>) 7 x-;t,) -2 
-(3-^ h •> 7 x — if ;1.7 $ >0. 88g © y * y - 7U*g & 10ml 
»£g* 2.0ml£flax.T 2 NrlBUra&itSfE L/-o ?frt*> Sl&ffcK?*, 

6 6 
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h U * A7jc»ffi*llIIiLTftfilxf-;t'-C}*lil 7jc. I&*D 
t&0.69g(9lX)*l#/cc rap: 142-143 *C 

(3) (±)-N.N-i>* f-;U-l-(3- 1 Kd + «>7 x ~;U)-2-(3- ^ h + 

(±)-N.N-^ ^ ^;U-l-(3-t Ko + i/ 7 x ^-;U)-2-(3- * h * 
7 x-;l/) if;l7; >0.5g©x--r;l/»ttl2mllC22X HCl-MeOH 

l.omi £iiox.Tjg&£e:fcu ' «a-r*i*A*:t-^jut?ft». « 

K UT^&jISbbO B 6*J 0. 48g(89%)£f#fc© 

rap: 153-158 *C 

IRCKBr. cm"'): 3200. 1608. 1589. 1489. 12&3. 1040. 789 
TtXftft : C.Ha,N02 • HC1 • 1/4H,0 

SIAteCX) :C 65.37 ; H 6.94; N 4.48 

HiMtt(X) :C 65.29 ; H 7. 08 ; N 4.41 

nmm 6 6 ti5j«<c Lxnmm 67-70 ©Yk^^^-s-fiS: ufc 0 

6 7 

( ±)-N.N->> y ;i/-l-(3- b Ka^->7x^;0-2-7x^;i/xf;l/ 
7 ; y tefflglfe mp: 216-217 # C 

IRCKBr. cm"): 3200.2950.1590.1493.1480.1456.1318.1281.1231. 
897.794.704 

TtmftVT : C.H..N0 • HC1 • 1/4H 1 0 

SftiolC*) :C 68.08 ; H 7. 32 : N 4.96 

JtMtttt) :C 68.27 :H 7.61 ;N 5.09 
ISJfcffl 6 8 

6 7 
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(±)-N.N-^ ^;t/-l-(3-b Ka#S/7 ^ _;U)-2-(p- h U ;W) j. 
* > rap: 173-175 *C 

IRCKBr, cm""): 3200.2950.2750.1592.1480.1400.1283.999.899. 

806. 704 

TtmftVr : CtHa.NO • HC1 

mUlWW :C 69.97 ; H 7. 60 ; N 4.80 

ftflfttCX) :C 69.69 ;H 7. 83 ; N 5.00 
ISJfitfJ 6 9 

(±)-N.N->> * ^;U-2-C4-? a ay n/Q-l- C3-b K a * is 7 x 
mp: 166-168 *C 

IRCKBr. era" 1 ): 3200.2950.2750.1592.1493.1460.1281,1235.1094. 
1017. 899. 818jC5?t##f : C.H..C1N0 • HC1 • 1/4H*0 

mUtmW) :C 60. 67 : H 6. 20 ; N 4.42 

fSiRHfiCK) :C 60.79 :H 6. 41 : N 4.38 

mmm 70 

(tH.N-^^^-2-(3-7AtB7x^;l)-l- (3-b V a * is 7 
rap: 205-207 "C 

IRCKBr. enr'): 3080.2600.1616.1588.1489.1327.1250.1142.938. 

799. 704 
7t1k9tm : C.H..FNO • HCl 

:C 64.97 :H 6. 47 : N 4.74 
nm&iW :C 64.55 :H 6.31 :N 4.78 

mmm 7 1 

6 8 
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(±)-N-T u ;u-n- y "f- ;i/-2-(4-^ h^i/ft^^ — ^^xrwu)-!- 
mp: 94-96'C 

IRCKBr. cm" 1 ) 1715. 1460. 1281 
Ttmftffi : Ca.H^NO, • HC1 • 3/5H a 0 

SIA It : C. 65. 22 ; H. 7.09 ; N. 3. 62 

nffl&i : C 65. 42 ; H. 7. 39 ; N. 3.78 

mmm i 2 

(±)-N.N-v?T U ;U-2-(4-x h ^ri/iJ x - ;U)-l-(3- fc 

mp: 72-76'C 

IRCKBr. cm" 1 ) 1717. 1458. 1281 
Ttmftffi : ChH.tNO. • HC1 • 2/5H 2 0 
SIMtt : C . 67.52 : H. 7. 10 ; N. 3. 42 

nmm . c, 67.50 : h. 7.26 : n. 3.50 
mmm 1 3 

(i)-N.N-^yf ;U-l-(3-fc Ka^->7t>;l)-2- C4-(^ h * > 

(±)-N.N-^ y ^;l/-2- (4-(y h *S/T-b *-;U>7 x -;U] -l 
-(3- J Y *i/ * h + Xf ^7 i > © •£ j£ 

T Jl or l> HffiT , 3 *>* «k tfHiMitfi 1 (1) fclsItfcK LT^fiSc 

6 9 
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Isfc ( + H,N^^;b-2-(^ot7xi;l)-H3^ h * is / 

if;l7;> l.OOgOftflfcr- h 5 k Ka77>» 
fclOml* K5-fT>fx-T-trh >»»CT?frip n-y^;U 'J ^ ^ A 
(1.6M n^ + t>j§ft)1.9nl*»Tt/c, 30#«#&y h + ">7 
-b h r. h i; ;u 0.20g©$£«-r l«7kFD77>M 2mi£v$> 0 < £ 

NaHC0a7jc»tt^llP^TpH8 £: b Tft& i ^ ;U Tift ffl &7kMgS0« 

;^7A?D7h^77^ -(CHCl 1 :MeOH=50:l)T«tJ? g Wfb 
<&&0. 174g£8&3*fetettttKt iTHfc, fc^-CfliffiflJ 1 (2) Rcf 
(3) tHii:ltgW{k^tt*»f; 0 
IRCKBr. cm-') 3200.1696.1607.1460,1126 
7C3&#fff : C,,H,,N0, • HC1 • 1/2H,0 

mUtte. : C. 63. 59 ; H. 7. 02 ; N . 3.90 

f&iSUB : C. 63.44 ; H. 7.07 : N. 4.19 

mmm i 4 

(t)-N. N->> y f- ;u-i-(3-T -tr h 4- 7 x ~;lQ-2-(2- -*-:7?-;tO x 
7-;t/T5> % & J£ 

fSJ&fi0»J 7 T?#fc(+)-N.N->> * * *-i-(3-k Ko*7i -7l/)-2- 
(2- t7f ;b) If;l7; >0.3g£fJ ^ > 3mlK»»U 
fi* 3ml£J)[I*.. £i&Tl B*fB!H£# Lfc 0 S * tJoJc (c £ g\ tela 
NaHCCTk&ft^foj*.. T7U77 'J t££ U/ro St B ^ f- 7U T I* ffi U s 7k 
SfcU/c&, &7*MgS0< T'te«L/c 0 ««E^S*L^S^l*77 7 A? 
n v h 75 7 -CCHCl,:MeOH=100:l)ffifi L. gftSTfetei tt&O. 22g 
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Z., (S)-(+)-l-(3- 7tF + i/;i-;l/)-N,N-yyfA-2-(2-t7 
f^) if^7;> fcg*ifi*fcfet&*fc UTO. 14g »/c 0 
mp: 161-164'C 

IRCKBr. era" 1 ) 2556.2463.1763.1201 
jtXfrVT : C a ,H 2J NO a • HC1 • i/4H,0 

38AM : C. 70.58 ; H. 6. 60 : N. 3.74 

mmtit:C. 70.57 ; H. 6.70 :N. 3.84 
[a] ,0 d= 120. 13 (00. 606. ^ 9 J - Jl) 

mmm i 4 tnmz Lxmmm 75-78 ©rt^ 

IfcJfiM 7 5 

(-)-N. N-'^ / ^;U-l-(3-T-fe b*i/7 x^.;U)-2-(4- X h 4- ft ;l/ 

xf ;17; > jajjjfi 
IRCKBr. era"') 1767.1715.1279.1203 
7C*#*f : C,,HtiN04 • HC1 - 1/4H S 0 

mttW iC. 63.63 ; H. 6.74: N. 3.53 
nm& : C. 63. 63 ; H. 6.59 : N. 3.77 
Cat] 20 o=-119.57(C = 1.027. * * J 
flffiffl 7 6 

(-)-N. N- i> / ^;t/-l-C3-T-tr h * 7 x £. ;t/)-2-(4- ^ a bf ^ - ;U 
mp: 200-201'C 

IRCKBr. cm" 1 ) 2938.2460.1763.1686.1225.1200 
Ttmftffi : C.H.tNO. • HCl 

S«fc1fc:C. 67.10 : H. 6. 97 : N . 3.73 

7 1 
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mm® : C, 66.81 ; H. 6.98 ; N. 3.82 
(t)-N.N-^y ^;U-l-(3-T-t? b * is 7 * - ;U)-2-C4- / h * is / =f- 

Jisyx — Ji) jl? jit i y ttgyg 

mp. 182-186'C 

IRCKBr. cm" 1 ) 2463.1769.1192.1098.702 
7G*##r : C»oH 25 N0, • HC1 

SIS&te : C. 66.02 ; H. 7.20 : N. 3.85 

nmUM. : C . 66. 01 : H. 7. 27 : N . 3. 93 
[a] 20 d= 101. 31 CC=0. 531. * 9 J -;0(93Kee) 

mmm i 8 

C+)-N. N-f^ J f- ;U-l-(3-T -ir h * 7 x — ;U)-2-(4- J. h 4- ^ ^ f- 
rap. 143-146'C 

IRCKBr. cm" 1 ) 2652.1763.1194.1096.700 
7t35#ffr : CHuNO. • HC1 

m&i& : C . 66. 74 : H. 7. 47 : N . 3. 71 

mmm . c, 66.58 : h. 7. 45 : n. 3.73 

Ca] l ° D = 102. 63 COO. 456. * 9 J -;tOC74Xee) 
fSJfitfJ 7 9 

C+)-N, N->? / T )\,-2-(2--t 7 ^;l/)-l-(3- h 'J / f ;i>7-fef 

flffitfj 7 Tf#fcC+)-N.N-S> y f-^-l-CS-b h'a + i/7i-;l/)-2- 
(2- t7f;l) xf /I/7; >0. 3g£-r h5 k Ko7 5> 3ml dig ft? 
h U if ;i/7 ; >0.2g^JlIi, fcT >< a -f ;U ? □ >J KO. 1 4g CD -r 
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MgS0« T$£«L> S«^S*l«aft**7A?a7hy77^- 
(CHCl,:MeOH=100:l)fl!l2 U &|*fe«itt&0. 25gCiR ^ ^S- f# 7^ 0 
:n*ftS*xfA 2ralJr»»U. 21 ^ HCl-AcOEt*g&£Jjn*.> (+)- 
H.N-i> * 7 c ;U-2-(2-^- 7 *-/l/)-l-(3- h U ^ f^Ttf ;l/t + i/7 
x~;U) i^;UT * >ifil*i**fcfc,t&3fci: LT0.21g 
nip: 175-177'C 

IRCKBr. cm" 1 ) 2972.1750.1149.1113 
7G^##r : C2.H2.NO, • HC1 • 1/5H.0 

3S&ffi:C. 72.26 ;H. 7.37: N. 3.37 

SfeiMft : C. 72.27 ; H. 7.33 : N. 3.65 
[a] ,0 B = 106.29 (C=0.747. * 9 J -/U) 

^Sfifll 7 9 tl^^{CUTSI*fi^I8 0 — 8 1 © {t^&j £f# /i 0 
^JfcflJ 8 0 

(O-N.N-SJ > 7 c ;u-2-(4-y h x^;u)-i-C3- h u y 

mp:124-127 , C 

IRCKBr. cm"') 2973.1746.1150.1117 
Ttfkftffi : C,,H,,N0, • HC1 

mtom-.C. 68.05 : H. 7. 95 ; N. 3. 45 

mmto : C. 67.75 : H. 7.94 ;N. 3:55 
[a] "0 = 91.44 COO. 807. J 9 J -/l>)C9395ee) 
flifcffl 8 1 

CO-N.N-^ y ?-;U-2-C4-j. V * is * * Jl 7 xi;l)-i-(3- hijyf 

7 3 
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mp:155-158'C 

IRCKBr. cm"') 2973.1755.1456.1144.1113 
7c5R##f : C.4H1.NO, • HC1 

SmUfc-.C. 68. 64 : H. 8. 16 :N. 3.34 

HiWffi : C. 68.51 ; H. 8.31 : N. 3.36 
[a] »°o = 86. 88 (C=0.755. * 9 J - AO (74*ee) 
£*&0J 8 2 

(•O-N.N-^ ^ f ;t/-i-(3-7tf ;l>» U p > 7 x^;i^)-2- 

(4- j. * f;i/7x^;l/) xf-A-r * > ttttffi 

^$fi#J 4 6 T?# ^n/c (+)-N.N- ^ / f-;U-2-(4-x h * ♦> t * ;U 
7 x — ;l/)-l-(3- h K o * *> v xi;i/) xf-A-7 $ > 300mg£iftffc 
y ^ U > 5ml(C^^ h'Jif ;l/7; > 0. 7ml £ iO X. /w « Tfcttfll 
#T\ 7 -tr ?- A ;U *> a >T ;U ? o ij K 218ragCDiaYk y f- b > 3ml& 

^1/>£S£LA: 0 ?# £ n & £ £ 'J # Y ;l< * 5 A ? a -7 

7 4- (?DDtwlA: J 9 J - 50 : 1 ) B tfHfc^ 

% 420mg£&&&4*& Ltt*/:, 

IRCKBr. cm") 2975.1769.1774.1485.1231.1194.1053.756 
7G$#tff : C.Ha.NO, • HCl • 1/4H 2 0 

3!fc1£:C. 66.92 ;H. 6.52; N. 2^79 

XiMft:C. 66.97 ;H. 6.74 :N. 3.04 

mut&m 8 3 

(Q-N.N->> y ?• A--2-(4-x h^^y f ^7 x x ;i/)-l-(3-N-n- ^ a 

7 4 
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~;U)-l-(3- k Fo*->7x-;b) if ;l/7; > 300mg(c n-:/ o 

-< - (J?DDtWU:^;-^= 50:1 ) T«f» S ttYfc^fSl 
370rag t Lt^fco cn*St»xf-;U 6ml \z U 

21% HCl-AcOEtigjfc 2ml*llO^««E*StEEa*L. ifiBli&tLrco 
IRCKBr. cm"') 2963.1730.1518,1487.1456.1225.1098.700 
7C*a*f : C«tH.iN a 0i • HC1 • 1/2H.0 

mmm : c. 64.25 ; h. 7.97 ; n. 6.51 

$&i»Jfa:C. 64.11 ; H. 8.31 ;N. 6.56 
fSififlJ 8 4 

(+)-N.N->> * f ;u-i-(3-N.N-^ y ;i^<^*r ;u a- * •> 7 x 
;U)-2-(4- x h * is * f-Jl 7 x xf;l7; > 

60«7jc3)|fb^ h 'J ^ A 45. 2mg£-r h7hKo75> lmHrJBjB^ 
fSJfcffl 4 6 Tf#£tt/w (+)-N.N- ^ y + ;U-2-(4-i K * ^ * * 
Jl 7 x — ;l/)-l-(3- kh'o + i/^rA) xf;lT;> 338mg<D-r 
h7tKD77>jSffi 3«1 SiBT10#IHI##'tlU N. N- i> 

j ? JlX )l'<* J )\s 2 a ? J K 1 46mg© -f h 5 k Ka7 7>iS«(2 
ml*»TU £ 1 NFfWat^LAio StSfcT't*. fhnFa 

7 5 >£3SJE®:fc U 8£ KtJc Sml^JiaxrBlE&xf ;K5mlx3) "Ct* 

&e,»1*f&©(+)-N.N-v» > f ;u-i-(3-N.N-^ * f - ^ 77 ;u v< ;u * 

7 5 
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+ x-;l/)-2-(4- xF + i/^A^iiA) If Jl/7;V 410 

mm 2ml* to*. &BE£fcEES* LfcSK a $ K j. - -f ;U 
ftffc:<*-t*. /7X7-f ;u*-KT«iaU ft« LT B ttffc^fc! 308 
mg£ ITU/:, 
mp: 109-110'C 

IRCKBr. cm-') 2870.1725.1387.1237.1171.1117 
Ttmfrffi : CHaoNaO, • HC1 • 1/2H.0 

3ft tit : C. 63.53 : H. 7.75 ; N. 6.73 

nmVL : C, 63.49 ; H. 7.71 : N. 6.83 

nmm 8 4 tmntz Lxik<D<k£to£it&.Ltz 0 
mmm s 5 

CQ-N.N-^ / f ;t/-l-(3-N. N->> y Th* Jl'*** z/ V x - 

;U)-2-(4- / h * > / f ;u v x -Jl) xf $ > 
IRCKBr. era"') 293fc*J&7. 1389. 1238. I I7l 
5B*»«f : C.Hi.N.O. • HCl • 1/2H.0 

Sftfc : C. 62.75 ; H. 7.52; N. 6.97 

&dHtt : C, 62.58 ; H. 7. 55 ; N. 6.90 
[a] ,0 D = 96.35 CC-l.071. * 9 J - ;U) (93Xee) 
*H0iJ 8 6 

CQ-N. N- "J / f- ;U-l-(3-x h * ;y ft ;U#~;ua-* •> 7 x ~;u)-2-C4 

T A, zf y ^ 60* **ffc* h 'J l» 62mg£ ft* 5 s - h 5 b Ko 
75> iBlcBHb, flfflS#J4 7tM* biafcCO-NJ-y y f-;t/-l-C 
3-b + x -;U)-2-(4- >/ h + '>/f/l7ii ;U) ai^;UT 
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5 > SOOmgOft**^ h 5 t Kn77 3ml £WT bfc, 105>IB| 

S£fl-CHt#SU ? o o ^»x?-;KDfc«f h5 t K077 2 
nl*tf>o < S t«Tl/:, £iBT30#8l#8K SCfcfc 2-7*-? ? f «>. 

(CHCl,:McOH»100:l)T««L, Bfttt-fr**) 544mg£fc fett ttt&) t t 

* 

T»/c 0 #£ftfctet*fclli. 21% HCl-AcOEt&fc-Cifi6*ifi i: U & 
np. 140-143'C 

IRCKBr. cm" 1 ) 2651.1757.1262,1229 
7C*#tff : C,,H,,N0 4 • HC1 

iS&fctt : C. 64.03 ; H. 7. 16 ; N. 3.56 

nm*L:C. 64.01 ; H. 7.08 ;N. 3.66 
Ca] ,0 d = 93. 93 (C-0.747. / * J - /l/)(93Kee) 

*Jfi#J8 6 LT&CD<fc<£&£?#fco 
**fc<*J 8 7 

(t)-N.N-^^ f- 7U-1-C3-X h * >^7J )\,# — Jl,** •> 7 x^.;U)-2-(4 
np: 144-145'C 

IRCKBr. cm"') 2977.1759.1614.1371.1260.1229.1098.781 
TtX&tf : C Ja H,.N04 • HC1 • 1/2H,0 

S»tt:C. 63.37 ;H. 7.49: N. 3:36 

XMfi:'C. 63.61 ; H. 7. 52 ; N . 3.38 

mmm 8 8 

(t)-N.N-^ ^f;l>-l-[3-(2- T S J *fj± )\,** >>) 7 x - ;U ] - 

7 7 
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&nm4 6 -Ct#t>n^(+)-N.N-^^ f-;l/-2-(4-x b*i/;*7-;t,:7 
i — /l/)-l-(3- kKD + i/7i-;i) xf;l/7i> 300rag t &7)c -< 
"tfh» 196mg<DN.N->> y *JU*Jl AT * K»jft 3ml iZ j- f ;17 
$yfcTUS>> 122mg*iJ0;U 80-C-C4 tzwm&istzo &U*~Citlto 

5 A ? a v h 5T 5 ? 4 — CCHC1, :MeOH=40: 1) "CfaliU 
407mg£fce,ttt*f&£ LTiffCo *#Stt/cifcl**fcHi219< HCl-AcOEt 

IRCKBr. cm" 1 ) 2973.1740.1489.1229.749 
5c*#tff : CitHi.NtOs • 2HC1 • 1/2H»0 

SBHft : C. 62.40 : H. 6. 65 ; N. 5.60 

Xlli: C, 62.26 ;H. 6. 86 ;N. 5.63 
Ca] ,o o = 99. 08 (C=0.547. / ? J - Jl) 

mmw 8 9 

(±)-N.N-^y f-^-l-(3-b Koti/-4- yf^7xx^)-2-(4- 

(1) 2-fc Ko + *>-4-(N-^ h * S/-N- ^ f-.fr* ;U/<*-f ;U) h ;U 

3- t K o + 2/ -4- ^$.118 7. OOg tN.O-^y f-il/k K a + 
S/;l^7; 4.94g£N.tf->> ^ f;^^A7 $ K45nUC»H?L 

, N.N-y-f V^oe^xf ;b7; > 8. 9ml * Jo A: o 10#«#& > 
EJ&tt£*ftU -^xf;PJ >8i^7x K 8. 07g. ft^T'N.N->>>f 
V^otf*xfA7;> 8.0ml*ttT U/^o £a<C*&bl2l$rBHl 

7 8 



WO 96/22276 PCT/JP96/00086 

QL&s *S*&NaHC0,7fciS»U TkT&ffrb. Jte7kMgS0« -Cf£**bfc« ® 
»*«EEe5feU> 8.84g£i#/c 0 

(2) 3-(* h*-»-4-^f ;l^>X7;l/ft K 

8. 84g „ N.N-^'l' V^d fc?;|/if ^7 $ > 8. 7ml £ i> ? □ a j< * > 
45mHC»j|?U > *#T> ^ao^f /bx-f^ 3.8ml©^? 
aay^>jgjB(20nil*»Tl/:o £*BT 12B*IHU*#&. £l£ft£7jc 
Kfctf. #1BkM&ftnLtz 0 *S7jcMgS0« -Cfc«SU Jg&£*»L2- 
( / h + i^y h*->)-4-(N- y h + ^-N- y f ;^;i/A't>f ;b) h 
7bi> 7. 12g£«fe?*tt&t Lt»fc, T*:*:/»*T\ Jblfiifttt 
<ftl 7. 12g£*K7jcx h7bFD75 > 70ml K & H? K 5 -f T -f x - 

i>«tt)45ml *i^o<!3t»Tb, 1 ftlSlMW 7k£JiO*fco 

W«B£#ttU »7KMgS04 TfciKLfco 

> : ftfi|i^7U = 4:l)Tfi!lJ!i &*fetett«!J 4.93g£?#/c 0 

(3) (±)-N.N-i?y f-7U-l-(3-t Kd + ->-4- ^ f- 7U 7 x - 7l/)-2- 
(4- xh + ->^f;l/7x-;0 lf;l/7;> £18 *S 

3-( * b*y/ h*i/)-4-yf/K>X7;t.fh K£ffll>T£# 
fll 3 RUnfoM 1 t^ii:ltgfi«)fk^«l^?#/:, 
mp.203-204*C 

IRCKBr. cm"') 3110.2975.1455.1271.1123 

7C*#*r : C,oH«tN0 2 • HC1 

SMtt:C. 68.65 ;H. 8.07; N. 4.00 

7 9 



mmtiL : C. 68.70 ; H. 7. 95 ; N . 4. 11 

mmm 9 0 

C±).-N. N--^ * ?-;t/-l-(3-? o p-5- h K o * > 7 x - ;U)-2-(4- 

CD 3- ^ o o -5 - y h * •> 7 x — ;i/ h 'J 7Atn^>^A^t 
- h 

3-?DD-5- > h*->7x;-;i/ i5.oog & tr u i> y \zmm 

*?frT\ &7jc h U 7;W^-d ^ * >*;U* >®f 29.36g ^»n/:, 
2 BSffi«#^ £fc&*7j<T»*!>x--:r;UTJ*fflL 
/Co 10% ifeBU 7Xr^^»^7XMgS04 Tft«U 
27.34g *<l#t>n^o 

(2) / ^;n^f;i 

3-? n d-5- jt h * *> 7 x — )\, Y «J * a > 9 y 7s ;U *h + — 
h 27.34g . ftfifc'^ 2. llg, 1.3-t*X( 'Jy 

^ a /< > 3. 88g. h "J x f ;l/ 7 ; >35mU * ? J - Jl 
200ml „ 1 . 2- *Z> ? a a x * > 1 00ml is X 'J * * h * Jl * * *> K 
180ml £iB<&L. -Hffc^JR^^y; > ^S-S/co 70*C KJ&Qi& U 
2 I* IHJJf ij >?*£^a6, $ £K12B*RHfl|#b*:o 

i*#> a^jcMgso* -eft*. »«E^a*u^ 0 t>¥Ji* 

17.67g £l#fc 0 

(3) 3-?oo-5- t Ko*i/$.|«i 

3-^od-5-^ h + '>$mSfi?^f-^i^f-;H6.67g*^fil 160 
mUCjgJKU 48% £{b7jcj*g* 1 60ml £ fin x 0 120 *C T9 

8 0 
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: nBxf aci:i) -en&ajau »a*e*b. _b 

&©*£fi£<£:b-£47K *<k7jc*i> lOOmU StB* 160ral£jbn*U 130 
'Ct$ £K 4 B£fflm#Ufc 0 *7k£i)Dx.ffrai 
ttlUfcatttU 9.84g*i#fc 0 

(4) (±)-N.N-S7 y f-7U-l-(3-? □ n-5- k Fd + ->7*-A)-2- 
3-? o o-5- h Ka* JfiflJ 8 9i^»i:lT, g 

IRCKBr, cm") 2975.1599.1456.1283.1100 
jc3fc##f : CjiHj4C1N0» -HC1 • 1/5H,0 

SaHfc : C. 61.03 ; H. 6.85 ; N. 3. 75 

mmi& : C. 60.92 ; H. 6.90 : N. 3.93 
f^MiflJ 9 1 

(±)-N. U-i? * f ;U-l-(2-^ a o -5- bKa^->7 x _ ;U)-2-(4- 

f^02-?aD-5-h Ko + J/'OXTAfb K li H.H.Hodgson 
£ [J. Chem. Soc. . 149C1926)] K t£ V > JiS U , cn^fflt>T# 

IRCKBr. cm-') 2975.1480.1294.1098.818 
jtmftffi- : CH^CINO, • HCl • 1/2H«0 

HSftlffl : C . 60. 16 ; H. 6. 90 ; N . 3:69 

mmi& : C. 60.36 ; H. 6.90 : N. 3.88 

mtf&m 9 2 

(±)-N. N->? ^ f 7U-l-(4-7 a -3- h K a 4- > ? x r. AQ-2-(4 

8 1 
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m«©4-7 n-3- b Ko*'> / <>X7^ft Kli, K.L.KirK 
£cD#8;(J. Med. Chem.. 29. 1982(1986)] KtEl^fiJcU. cn^fflh 

t#«o>j 3 sc5n»fi«d i tm&K utb w<b^<ai^?#^o 

IRCKBr. cm") 3569.1509.1289.1119 
Ttlkftm : C,,Ha4FN0 2 • HC1 • 1/2H,0 

Stttt : C. 62.89 ; H. 7. 22 : N . 3.86 

HitiHB : C. 62.80 ; H. 7. 13 : N. 4.06 
Sttttt 9 3 

(±)-N. N--^y f-;U-l-(3-b Kp^'>7 x -;t/)-2-(4- b K o * > 
^ x -;l>)xf ^7 * y ttjftft 

mmm i (2) -rf#^<b^^**^7jc^si-cjtin^^su. s^k?* 

mp: 168-171"C 

IRCKBr. cm" 1 ) 3200.1615.1592.1460.1516.1460.1266.1229 
7u3fc$MJr : C,,H,,N0, • HC1 • 2/3H.0 

ISAtt : C. 62. 84 ; H. 6.70 : N. 4.58 

ftfflltt : C. 62.81 ; H. 7.09 ; N. 4.44 
s*g*01 1 

7 * MRS (/MBS^Mf < ) . Xli*^* «y h/MK* h 'J XiSS*«« 
i& (50mM. pH 7. 4) 4 1 *C * * i> -f X L > 40. 000 g > 20#lffl&'l># 

8 2 



WO 96/22276 PCT/JP96/00086 

iSKfcf-T* [ , H]DAMGO([D-Ala , .MePhe«.Gly-ol , ]enkephalin 2nM)*S 
6 fc?*-f K§^{*i:ohTli7 y hBniaiAi:«tr 6 [»H] 
DPDPB-C1 (cyclic([D-Pen a .p-Cl-Phe 4 .D-Pen s ]enkephalin) lnM)igf 
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